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- tion of salt by shortening the time required in
- the varioussteps of the process of manufacture,

- 20

thoroughly purified before being introduced
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brine of the chlorides and other impurities,
and thus secure a comparatively pure article |

column of steam which is introduced simul- |
~ taneously with the brine, and then drawing |
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Lo all whom it may concern: |

Be 1t known that I, Joax H. DUNCAN, of
Syracuse, in the county of Onondaga, in the
State of New York, have invented new and use-
ful Improvementsinthe Manufacture of Salt, of
which the following, taken in connection with
the accompanying drawings, is a full, clear,
and exact deseription. | .
- My invention relates to improvements in the-
manufacture of salt, and the object is to treat
natural saline brines preliminary to the intro-
duction of the same into a purifier, to prepare
the brine for the filtering process, to free the

of salt, and to greatly expedite the produc-

and at the same time to prevent the corrosion
of the pipes of the apparatus used in the pro-
cess which occurs through the deposit of the
impurities on the pipes where the brine is not

1nto the grainer; and to this end my inven-
tion consists, in the first place, of providing
a steam-tight vessel having a pipe or inlet in
the bottom thereof for the introduction of the
brine into the said vessel and a pipe in the
bottom of the vessel for the introduction of a

off the brine, when ebullition takes place, into
a filter for purifying the brine. -

- It consists, furthermore, in the construetion
and detail arrangement of thesaid steam-tight

vessel and the brine and steam pipes and
thelr connections, all as hereinafter more par-
ticularly described, and pointed out in the

- claims.
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- tical section of the boiling-vessel, taken on line

In specifying my invention reference is had
to the accompanying drawings, forming a part
hereof, like letters indicating corresponding
parts in all the views, in which—

Figure 1 18 a top plan of the boiling-vessel.
Fig. 2 is a side elevation of the same, illustrat-
ing the connection of the various parts with
the boiling-vessel. Fig. 3 is a transverse ver-

v z, Fig. 1, showing the interior construection

50 and arrangement of the said vessel and the

| nected to the ﬁlter, and Fig. 5 is a detached

detail view of the steam-column discharge in

the boiling-vessel. | ,

My invention relates particularly to the
manufacture of -salt, wherein the natural sa-
line brines are first heated by raising the tem-
perature thereof 1n a steam-tight vessel to 212°

IFFahrenheit. Then,when ebullition takesplace,
the brine is drawn off with the chlorides in

solution into a filter of the kind termed ‘‘Hyatt
filter,”’ or any other suitable filter, and puri-
fied in the filter under steam-pressure, after
which the®brine is forced into a saturating-
vessel, and saturated to 100° salinometer, and
then introducing the saturated brine into a

grainer, in which the salt is formed and pre-

cipitated to the bottom thereof,

In carrying out this process heretofore, much
difficulty has been experienced in the first step
of the process—i. ¢., properly and thoroughly

‘bringing to a state of suspension in solution

the particles of foreign matter or impurities
contained 1n the brine, and the success of the
process (so far aseconomy of manufacture and
quality of product is concerned) depends
chiefly upon thus bringing to a state of sus-
pension the 1mpurities and foreign matter
contained in the brine, whereby the separa-
tion of said impurities from the brine is more
readily effected during filtration; and my pres-
ent invention is designed more particularly to
treat the brine in the boiling-vessel to secure
the desired condition of the brine for intro-
duction to the filter, so as to accomplish the
desired resulf, and also to provide a steam-
tight boiling-vessel with peculiar connections
and fittings for carrying out the aforesaid pro-

CEBS,

A represents the said vessel, constructed of
cylindrical form, as shown in Figs. 1 and 2, of
boiler-iron in the usual manner,with steam-

‘tight joints, and in the bottom thereof I con-

nect the brine-inlet pipe a and the stecam-pipe
b, as best shown 1n the sectional view, Fig. 3.

About midway the height of the vessel A,T
connect the brine-exit pipe D,leading into the
filter B, as illustrated in Fig. 4, providing the
said pipe D with valves or gates H H',to regu-
late and control the flow of brine to the filter.
The steam-pipe b has secured upon its end

pipes. Fig. 4 Shows the boiling-vesgel con- | within the boiling-vessel A the four-way noz-
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zle C, having the discharge-nozzles ¢ ¢ ¢ ¢, | tral aperture or opening, ¢, which permits the

- with their discharge-exits lying preferably
horizontal in relation to the pipe 5. The dis-
charge-nozzle may be what is termed ‘* multi-

5 plex,’”’ and may be provided with any desira-

ble number of exit-nozzles, the object being

to diffuse the steam as itleaves the steam-pipe

b, and thereby thoroughly permeate the brine

10 the tank A,

In this example of myinvention I haveilius-
trated a four-way multiplex nozzle; but I do
not restrict myself in this particular specific-
ally, a8 any number of exit-nozzles will serve
the same purpose.

Near the upper part of the tank A, 1 pro-
videthediaphragm E,having the central open-
ing, e, for escape of the steam, and in the top
of the said tank I provide the steam-escape
pipe d. |

The vessel A is provided with the usual
man-holes, G, I, and F,to permit access to the
interior of said vessel for the purpose of clean-
ing the same,and the brine-inlet pipe ¢ 18 pro-
vided with thestraight portion «',for the pur-
pose of more easily effecting the removal of
scale that may become deposited in the angle
of said pipe.

The filter 1s of the well-known-Hyatt pat-
terir, or any suitable filter will answer for the
30 purposes of my invention.

The natural saline brine is introduced into
the steam-tight vessel A, through the pipe «a,
simultaneously with a column of steam which
is introduced through the pipe b, and diffused
through the cross-shaped discharge - nozzles
into the brine in the vessel A. The brine
thus introduced into said vessel is thoroughly
permeated by the column of steam, and the
temperature thereof is rapidly raised toa boil-
ing-point—i. e., 212° Fahrenheit—and as soon
as ebullition commences the chlorides (usually
calcium and magnesia) are suspended 1n solu-
tion 1n the brine, and in this condition the
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brine isintroduced through the discharge-pipe |

45 D into the filter B, where it 1s purified under
steam-pressure, and from the filter 18 drawn
off through the pipe J, Fig. 4, into the satn-
rating-vessel, from which, after 1t has been
saturated to 100° salinometer, it is introduced
into the grainer, and the operation completed.
A series of tri-cocks are connected tothe vessel
A, to indicate the height of brine in the said
vessel and the temperature thereof, and the
valves H H’ serve to connect or shut off the
55 flow to the filter B. The steam column, enter-
ing the vessel A through the pipe b in the bot-
tom thereof, permeates the brine at the lowest
point—that 1s, at the bottom of said vessel;
- hence the boiling process is commenced im-
60 mediately when the brine and steam enter the
vessel A, and the process is thereby greatly
facilitated, and 1s rendered more efficient than
in any of the apparatus heretofore employed
for this purpose.

65 The diaphragm E slopes toward the center,

1

]

escape of the steam, and in a measure pre-
vents the overflow of the brine through the
steam-exit pipe d, which would occur if no
provision was made to prevent the same In
the vessel A.

As already explained, the man-holes G, 1,
and T afford access to the interior of the ves-
sel A, for the purpose of ¢leansing the same.

It will be observed that the introduction of

the natural unpurified brine into the vessel A
through the bottom thereof, together with the
column of steam introduced simultaneously
therewith, forms an important step in the
manufacture of salt in the described process,
and the boiling - vessel, constructed as de-
seribed and shown, affords a very efficient ap-
paratus with which to carry out the step or
process of purifying the saline brine, and the
aforesaid apparatus used in connection with
the filter B, as described, prepares the brine
for treatment in the saturator and the final
step—that is, the graining operation—with
oreat efficiency and rapidity, producing there-
by a product of better quality, and greatly re-

ducing the time required in the process of

manufacturing salt; and, furthermore, expe-
rience has shown that where the brine contains
impurities, even to a small extent, such im-
purities are precipitated onto the steam-pipes
in the grainer, coating the same and prevent-
ing the radiation of the heat into the brine,
thereby retarding the graining operation and
necessitating frequently a removal of the
steam-pipe for the purpose of cleaning off the
scale or the frequent replacing, and for this
reason it is of vital importance to introduce

the brine in as pure a state as possible into

the grainer, in order to obviate the difficulties
explained; and experience also shows that
where the brine is brought to the boiling-point
and the chlorides are suspended therein when
the brine is introduced into the filter that the
filter operates with greater efficiency in puri-
fying the brine, and better results thereiore
accrue, and my improved process and appa-
ratus for carrying out the same secure the de-
sirable result, as heretofore described.

The operation of my invention will be
readily understood from the foregoing and
from a consideration of the drawings.

The unpurified brine is introduced into the
boiling-vessel A simultaneously with the steam,
and the boiling process commences imme-
diately, and access is had to the brine to test
the height and temperature through the me-
dium of the tri-cocks, and assoon as ebullition
takes place the brine is ready for introduction
into the filker. 'When purified, 1t.18 1ntro-
duced into the saturator and graimner, as al-
ready explained.

The operation is substantially continuous,

and is only interrupted for the purpose of
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cleansing the boiling-vessel or filter, and, if 130

desired, the apparatus can be duplicated and

as shown in Fig. 3, and is provided with a cen- } provided with suitable connections, whereby
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one set can be shut off from the other and | steam-exit pipe d, substantially as and for the

cleansed while the other continues the pro-
cess. - | '
Having thus fully desctibed my invention,
5 what I elaim as new, and desire to secure by
~ Letters Patent, ig— | S
. 1. In the manufacture of salt, the herein-
described step in the process, consisting of in-
troducing the natural unpurified brine into a
10 vessel through the bottom thereof in the pres-
‘ence of and in direct contact with steam under
pressure, and maintaining a high pressure
within the vessel during the boiling operation,
~and in withdrawing the brine while boiling
~ 15 from the vessel through the side thereof at a
~ point above the brine and steam inlets, sub-
- stantially as and for the purpose set forth.
2. The herein-described vessel for boiling
saline brine, consisting of the steam - tight
boller A, having the brine-inlet pipe a and
steam-pipe b in the bottom thereof, and the
~ exit-pipe D in the side of said vessel, above
theinlet-pipes, for removing the brine, and the
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( i _
the atomizing-vessel, and the diaphragm I, 35

_—

purpose set forth.

3. In an atomizing-vessel, the combination
of the cylindrical boiler A, steam-pipe b in
the bottom thereof, the four-nozzle discharge
C, having the nozzles ¢ ¢ extending horizon-

25

tally within the vessel, and the brine-inlet 30

pipe a, substantially
set forth. | I

4. The combination of the brine-inlet pipe
a, steam-pipe b, both located in the bottom of

as and for the purpose

having central opening, ¢, substantially as and
for the purpose set forth. , |

In testimony whereof I have hereunto signed
my name, in the presence of two attesting
witnesses, ab Syracuse, in the county of Onon- 40
daga, in the State of New York, this 26th day

of January, 1887. _
JOHN H. DUNCAN.
Witnesses: o | |
CLARENCE DIELENBACK,
FREDERICK H. GIBBS.
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